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Abstract
Objectives: To compare gender differences in childhood asthma and to assess whether
there is a gender difference in the use ofhealth care services.
Method: An analysis of the data collected by Peat et al. [34] in the years of 1991 to 1993
has been used for this study. The population sample comprised of 5468 children from
eight to eleven years of age.
Results: Males had a high prevalence of wheeze and asthma (P<O.OOl) compared to
females. They had more frequent consultations with a general practitioner (P<O.05),
more assessments in the Accident and Emergency department (P<O.OOl), more
admissions to hospital (P<O.OOl) and used more medications for asthma (P<O.OOl). In
the asthma severity groups, males diagnosed with asthma and wheeze in the last 12
months had more admissions to hospital (P<O.Ol), consultations with a general
practitioner (P<O.Ol) and assessments in the emergency department (P<O.05) than
females. In addition, compared to females, males with four or more episodes of whee.ze
in the last 12 months used more medications for asthma (P<O.05) and males with atopy
had more hospital admissions, assessments in the emergency department and
consultations with a general practitioner (P<O.05).
Conclusion: The study found significant differences by gender in the use of health care
services, in childhood asthma. Males had a greater preponderance to wheeze and asthma
and used more health care services than females. When further analyses relating to the·
severity of the disease were conducted, males not only had more asthma than females, but
male asthmatics had more severe asthma as indicated by a greater use of health care
servIces.
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1. Introduction
Asthma in children is a major cause of morbidity and is the most frequent medical
indication for admissions to hospital [38]. In Australia there is evidence of a high and
increasing prevalence of asthma. Peat et al. [33] confirmed this in their study of two
New South Wales (NSW) country towns. Over ten years they found the prevalence of
wheeze in the last 12 months in children aged 8-10 years was doubled. The study also
found an increase in the frequency of episodes of wheeze in affected children over the
same time period.
In an additional study Peat et al. [34] found significant variations in the prevalence and
severity of childhood asthma in NSW. They concluded that the prevalence of
hospitalisations, diagnosed asthma, recent symptoms and medication use may relate to
different regional diagnostic patterns and hypothesised that the current prevalence of
asthma could be related to different levels of allergen exposure and sensitisation.
The reasons for the increase in the prevalence and severity of asthma in recent years are
not known. While a predisposition to asthma and allergy is inherited, the increase in
prevalence cannot be completely explained by genetics alone and suggests that
environmental factors must be partially responsible [52].
While most studies [15,34] focus on the prevalence and severity of asthma, other studies
[11,46] have investigated the differences in childhood asthma between males and
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females. Gender differences in asthma have been described for many decades and have
been attributed to numerous factors. These include an intrinsic state of the airway in
males, a higher rate of viral respiratory infections in males, differences in airway
responsiveness and atopic state, hormonal changes and a probable diagnostic bias. This
bias in data collection may be that a wheezing male is more likely to be labelled
'asthmatic' than a female with identical symptoms [9,28].
Two studies [11,47] have demonstrated a male dominance in hospital admissions due to
asthma in children under the age of ten. This gender difference by admission of
diagnosed asthma and respiratory illness becomes less in later childhood [25,27,47].
Data from Sears et al. [43-45] in a birth cohort of age 13 years confirmed gender
differences in the prevalence of atopy and asthma. In this study, atopy, which was
defined as one or more weals of 2mm or greater to allergen skin prick testing, was
significantly more common in males. Current asthma was 1.6 times more common in
males and ever diagnosed asthma was 1.4 times more common in males. The authors
concluded that gender differences in atopy largely accounted for the gender differences in
asthma. However, Clough [10] stated that since no other longitudinal data existed on
investigating gender differences in atopy with age, it was difficult to make assumptions
of causality between atopy and asthma in childhood. Clough [10] also mentioned that
asthma and childhood wheeze are more common and more severe in males than females,
particularly in the 2-5 year age group where the odds ratio in males was 1.8 compared to
females. By age 14, males may be four times more likely to develop chronic asthma than
females [50].
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It has been hypothesised that males younger than 18 months may be predisposed to
airway obstruction because of their smaller absolute airway size [16]. Gender differences
in asthma may also be influenced by the differences in airway size as compared with lung
size thus the higher incidence of respiratory distress in males suggests a vulnerability to
environmental factors or an inherent airway lability [16].
The most comprehensive epidemiological data regarding the effect of gender on the
prevalence of asthma comes from Phelan et al. [22,25,27] who studied a cohort of
children (n=331) with wheeze at seven years of age and followed them until the age of 28
years. At age seven, all grades ofwheeze except the mildest grade were more common in
males. In the most severely affected group, the male to female ratio was 3.8:1. Thus the
frequency of wheezing in early adolescence was a guide for asthma severity in later life
with 73% of children with few symptoms at age 14 continuing to have little or no asthma
at age 28. Similarly, 68% of children with frequent wheezing at age 14 still suffered
from recurrent asthma at age 28. Females were found to have a better prognosis than
males between the ages of 21 and 28 with 19% compared to 28% of males having an
increase in the severity of symptoms between these ages.
In a cohort study of shorter duration Eliasson [11] evaluated the male to female ratio for
632 children admitted to a hospital with asthma in a 12 month period. In males, 72.1% of
admissions occurred below the age of 15 compared to 44.7% in females. The length of
stay in days for children aged 14 or less was 2.71 ± 1.80 (mean ± SD) for males and 2.57
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± 1.34 for females. The authors found a consistent trend towards longer stay for males
compared to females.
Prior to ten years of age, the authors found (a ratio of 1.89:1) a male dominance in
admissions, which changed to a female dominance in young adulthood (a ratio of2.55:1)
between 20-44 years of age. It was hypothesised that this change in the admission pattern
was consistent with hormonal effects in adolescence. However, confirmation of such
findings requires knowledge of the age and gender composition and the prevalence of
asthma admissions in the population.
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2. Aim
Few studies have been conducted to assess the symptoms and differences in the severity
of asthma in males and females. In addition the extent to which asthma and gender is
related to physiological differences or acceptance of medical care is neither known or not
been investigated thus the aims of this present study were:
To compare gender differences in childhood asthma and to assess whether there is a
gender difference in the use ofhealth care services.
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3. Literature review
In this section a review of literature pertaining to asthma studies and gender is presented.
A more complex epidemiological review is presented as appendices and references are
made when appropriate. The appendices briefly summarises the type of study conducted,
the confounders considered in the study, the selection and measurement biases and the
approximate ratio of male and female preponderance for asthma at different ages.
The reasons for apparent gender differences in the prevalence of asthma remain unclear.
Barr et al. [4] studied the relationship between allergen skin-test reactions and the
diagnoses of hay fever and asthma in 13 year old children in New Zealand. Information
on current and past wheezing, diagnosed asthma and hay fever was obtained for 662
subjects. The atopic status was determined by skin-prick tests to 11 common allergens.
The proportion of 13 year old males with current asthma was 1.6 times that of females.
For ever-diagnosed asthma, the proportion of males was 1.4 times that of females.
However, the prevalence of recurrent wheeze (~3 episodes per year and not diagnosed as
asthma or hay fever) was not significantly different between males and females. Males
had a higher percentage of a positive skin-test (50% v 37.1%), two or more positive tests
(29.3% v 21.8%), a response to house dust mite (34.0% v 23.1%) and cat dander (14.7%
v 11.2%). Gender differences for asthma became non significant when adjusted for skin-
test responsiveness to house dust mite and/or cat dander (14.7% v 11.2%) (Appendix B).
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In a case control study conducted in 1964, Kelly et al. [22] randomly selected 401
children from approximately 30,000, seven year old children living in Melbourne. The
sample comprised 106 children who had never wheezed, 295 children who had been
identified, by a questionnaire and interview, as having a wheeze of variable severity and
323 children who had wheeze in childhood. A total of 48 controls were selected. The
severity of wheeze in early adolescence was predictive of severity of wheeze in later life.
73% of those with few symptoms at age 14 continued to have little or no asthma at age
28. Between the ages 21 and 28, 19% of females had an increase in the severity of
symptoms compared with 28% ofmales. This study relied on questionnaires and no lung
function tests were conducted to provide objective evidence of airway function. Asthma
severity was measured using the frequency of wheeze. There was potential for
measurement bias because subjects were asked to recall whether they had wheezed in the
previous three years, but this is unlikely to have been gender specific (Appendix A).
In a cohort study, Sears et al. [43] suggested that gender differences in the prevalence of
positive allergen skin tests and in the distribution of specific allergen responses may
explain gender differences in childhood asthma. These researchers showed that
diminished lung function is a predisposing factor for wheeze in young children and that
males may have smaller airways relative to lung size than females. The combination of
reduced airway calibre and increased atopy may be critical factors in determining the
prevalence of asthma in males. In this study, skin tests were performed only once so that
there was uncertainty about gender specific changes in atopy with age. The authors
concluded that the reason for gender differences in skin-test reactivity is unknown,
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although the authors suggest that these may reflect a different biological ability to react to
allergens (Appendix C).
In a prospective descriptive study conducted in 1986, Skobeloff et al. [47] analysed
demographic data from a large population of adult and paediatric patients aged 0-70
years, admitted to 67 hospitals in five counties of southeastern Pennsylvania. The aim of
the study was to define the role of age and gender as risk factors for admission due to
asthma. Age, gender, length of stay and International Classification of Diseases code
(lCD-9CM) was obtained. Any discharge diagnoses such as asthma and pneumonia and
asthma and bronchitis were excluded from the study. The actual admissions data table
(Table 3.1) shows that in the zero to five year and the six to ten year age group, males
were admitted nearly twice as often as females (P<0.001). In the 11-20 year age group,
the number of admissions for males and females were nearly identical however a small
but significant female trend was observed (P=0.02).
This study demonstrated that there were differences in the frequency of admissions for
asthma by age and gender. Males had a higher frequency of admissions in the zero to ten
year age group and females had a higher frequency of admissions in the 20-50 year age
group. However, it was uncertain whether more children with bronchiolitis or viral
respiratory tract infections who were admitted to hospital were diagnosed as asthmatics.
The reason for this increase in female admissions in their twenties is unknown but the
authors hypothesise that the hormonal changes that begin with puberty may cause
changes in airway function. The results of this study suggested that adult females are
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more severely affected by asthma than males and thus the authors raise the possibility
that hormonal and biochemical differences related to gender may play a role in the
pathophysiology of asthma in later life (Appendix B).
Table 3.1 Admissions data for 67 hospitals in South East Pennsylvania 1986-1989.
Age Actual admission Predicted admission P value
(years) Male Female Male Female
0-5 5389 (66%) 2817 (34%) 4317 (53%) 3889 (47%) <0.001
6-10 2165 (63%) 1245 (37%) 1172 (52%) 1638 (48%) <0.001
Skobelloff [47]
In a cohort study, Gold et al. [14] investigated the relationship of acute lower respiratory
illness (LRI) and the change in the level of mean forced expiratory flow during the
middle of the forced vital capacity (FEF25-75) in a cohort of 801 children. The effect of
LRI on lung function was uniformly stronger for males than females. For children with
LRI before two years of age and two or more episodes of LRI, 6 out of 14 were males
with mean levels of FEF25-75 lower than those of other asthmatic children. A history of
pneumonia was found to be a significant predictor of lower level of forced expiratory
volume in one second in litres (FEVr ) for males (P=0.018) but not for females (P=0.38).
There was also a significant association between a history of pneumonia and a slower rate
of increase in level of FEF25-75 for males. This association remained significant (P=0.02)
after adjustment for ever diagnosis of asthma and current wheeze. A consistent pattern of
lower mean percent predicted FEF25-75 was present for males only. The study supported
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the observations of other studies that males appeared to be more at risk for respiratory
illness in infancy than females (Appendix D).
In a case control study, Williams et al. [53] studied three randomly selected groups of
seven year old children in Melbourne with mild wheezy bronchitis, with moderate
wheezy bronchitis and with asthma. Children in these groups were compared with a
control group and were followed up until ten years of age. About 11% of all children had
experienced some asthmatic episodes. Before the age of ten, 70% of these children
ceased having asthma and 30% continued to have episodes. Table 3.2 summarises the
authors data by the frequency of asthma episodes in the first year of symptoms and the
persistence of such episodes up to ten years of age.
Table 3.2 Relative prevalence of asthma in males and females in Melbourne.
P<O.OI WI1lIams [53]
Males Females
Total asthma population 60.0 40.0
Mild asthma 44.8 55.2
Asthma ceased by age 10 years 63.2 36.8
Continuing asthma at age 10 69.9 30.1
..
In this study only about 10% of all children with asthmatic episodes continued to have
severe symptoms at the age of ten irrespective of gender. In these data the onset of
symptoms was almost always before three years of age. The ratio of males to females
affected was 7:3. The authors included that males and females up to ten years of age
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were equally likely to develop the mildest forms of asthma but a much greater proportion
ofmales progressed to a history ofmore persistent asthma [35] (Appendix E).
In a cohort study, Martinez et al. [26] assessed whether early gender differences in lung
function were predisposing factors for lower respiratory tract illness (LRTI). A total of
124 infants were assessed during the first year of life. The study found that males who
subsequently had LRTI with wheezing had significantly lower values for the percentage
of expiratory time necessary to reach peak tidal expiratory flow (TmelTE) than those who
did not have LRTI (P~0.05). Females who wheezed during a LRTI showed similar
results (P=0.12). In males, low values for Tme/TE were associated with a marked increase
in the risk of having a wheezing LRTI. Low levels of respiratory conductance also
increased the odds ratio of having a wheezing LRTI (up to 5.7 times), the sex-adjusted
odds ratio reached borderline significance (odds ratio =3.7; 95% confidence interval 0.9-
15.5, P=0.06). Females with low functional residual capacity were found to have a 16
fold significantly higher risk than other females of having a wheezing illness. In males,
airway conductance seemed to be an important factor independent of lung size. Thus the
results from this study suggested that males may have smaller airways relative to lung
size than females which may explain greater frequency and severity ofLRTI observed in
males (Appendix A).
Bisgaard et al. [5] studied risk factors for the development of wheeze during infancy in a
cohort study consisting of 5953 children. The data for the study were collected from a
large prospective study of children born in 1959-61 in the two maternity departments of
the Copenhagen State University Hospital in Denmark. Wheeze was diagnosed when the
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symptom had been observed at least once during the first year of life and not in
conjunction with pneumonia, epiglottis or acute laryngitis. Males experienced wheezing
more often than females and premature infants were more liable to develop wheezing
(Appendix E).
In a cross sectional study by Kuehr et al. [23], parental allergy, low gestational age and
male gender were identified as risk factors for allergic sensitization at school age. Males
had a stronger predisposition for sensitization than females. This hypothesis was
supported by the proportion ofmales with bronchial asthma at school age. Data from this
population are presented in Table 3.3, which shows that there was a male predominance
with house dust mite allergy. House dust mite allergens were regarded as the most
important factor associated with perennial allergic asthma in childhood (Appendix F).
Table 3.3 Risk factors for skin prick test (SPT).
Sensitization to
None Any Grass Hazel Cat Birch
(n=1269) (n=20l) pollens pollens dander Pollens
(n=95) (n=64) (n=67) (n=64)
Male 46.8% 60.2% 53.6% 66.3% 56.7% 66.3%
P-value P sO.OOl P sO.OOl P sO.OOl
Kuehr [23]
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A longitudinal study was conducted by Forastiere et al. [13] to evaluate the determinants
of bronchial hyperresponsiveness (BHR) to methacholine in children and adolescents
(Table 3.4). A cohort of 8927 schoolchildren, 11 years of age were restudied after a three
to five year interval. In the first survey there was no effects on gender and BHR. In the
second survey, females had a marginally greater BHR slope compared to males (P=0.09).
The BHR slope increased with decreasing quartiles of height and forced expiratory flow
(FEF). The study also examined whether the relationship between log forced expiratory
volume at 25% to 75 % (FEV2S-7S) and log BHR were different for males and females.
The sex-log forced expiratory rate at 25% to 75% (FEF2S-7S) and log BHR did not show a
statistical significance by gender. After multiple adjustment for the confounding effects
of airway caliber, the effect on gender remained correlated to a higher BHR among
females than males (P=0.002) (Appendix G).
Table 3.4 Bronchial hyperresponsiveness reported by various subject characteristics in
two surveys conducted in Lazio, Italy 1987-1991.
Survey 1 (1987) Survey 2 (1990-1991)
Sex Mean* 95% C.I. P-value, Mean* 95% C.I. P-value
Male 0.68 0.59-.78 0.89 0.47 0.41-0.54 0.09
Female 0.67 0.58-0.79 0.89 0.56 0.48-0.66 0.09
Forastiere [13] *Geometric mean change in FEVl per mg/ml ofmethacholine
Jenkins et al. [21] focused on factors in childhood as predictors of asthma in adult life.
The study showed that for children who were seven years old the independent predictors
for having symptoms of asthma as an adult were female, atopy, reduced lung function,
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parents with a history of asthma and a history of asthmatic symptoms in childhood
(especially if the symptoms were severe and began after the age of two). In these data the
most significant risk factor was female gender. Although males were more likely than
females to have had asthma by the age of seven, females were more likely than males to
have current, frequent and atopic asthma (Appendix D).
In a cohort study, Chan et al. [7] studied lung function in children of low birth weight
(LBW). Lung function was recorded in a cohort of 130 children of LBW (under 2000
grams) and compared to a reference population of 120 local school children at seven
years of age. Children in the cohort group were similar in height and forced vital
capacity (FVC) to the reference group but had significantly reduced FEVo.75 and
expiratory flow indices. LBW was found to be closely associated with poor airway
function independent of neonatal respiratory illness. The disparity between vital capacity
and reduced airway function in these data suggest that LBW and premature birth had the
greatest effect on the growth of airway function. The absence of an association between
neonatal oxygen score or mechanical ventilation and childhood lung function in these
studies suggested that the long term effect of neonatal respiratory treatment was small
compared with birth weight, maternal smoking and male gender.
Chan et al. [7] showed that males had a significantly greater reduction in airway function
than females. In the study group, males had significantly bigger FVC and FEVo.75 than
females. There was also an excess of males who received neonatal respiratory treatment
(males 60.9%, females 32.8%, x,2=10.2, P<O.OI) and mechanical ventilation (males 34%,
14
females 18%, x,2=4.6, P<0.05). Children in this study were selected irrespective of
neonatal respiratory illness. Both of the neonatal units participating in this study were
referral centres. The percentage of LBW subjects born in local hospitals was 28. In the
LBW cohort the male gender was found to be associated with poor airway function. In
addition more males had neonatal respiratory illness (Appendix F).
In a cohort study, Horwood et al. [18] studied the role of social and familial factors in the
development of childhood asthma and found that the rates of asthma varied markedly
with the child's gender in that males had twice the rate of asthma than females. In this
study 14.3% ofmales were fared to develop asthma by age six years compared to 6.3% of
females (x,2=18.20, df =1, P<O.OOI). Females who had eczema were five times more
likely to develop asthma than males (P<O.OOI). However compared to females, males
were more likely to develop asthma when there was history of early wheeze (P<O.OOI);
when there was a parental history of asthma (P<O.OOI); or allergic rhinitis (P<O.OI); and
when other siblings had asthma (P<O.OI). Males who had all three factors (early eczema,
early wheeze, parental asthma) had a probability of approximately 80% of developing
asthma by six years of age.
In the above study there was no significant association between the development of
asthma and a large range of social and familial factors including breast feeding, parental
smoking habits, pets in the child's family, stress in the family or family social
background. The study concluded that asthma in early childhood appeared to be
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inherited to some extent and was related to the child's gender and had a complex
interaction with other forms of allergic disease (Appendix G).
In retrospect, the various studies conducted on gender and asthma as summarised in the
literature review, show that young males have a greater preponderance for wheeze and
asthma than females.
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4. Methods
Past study
In 1991-1993, Peat et al. [34] studied the prevalence and severity of childhood asthma
and allergic sensitisation in seven climatic regions of New South Wales. The climate of
the regions varied from arid through temperate to semitropical. The regions selected
were those with high and low standardised admission rates derived from the New South
Wales Department of Health hospital separation data available from the Australian
Bureau of Statistics. Data was collected in the winters of 1991-1993, except for coastal
Sydney which was collected in spring 1992. In each region, all primary schools were
included in the sampling frame and were chosen at random. Children in school years 3, 4
and 5 (age eight to eleven years) at each selected school were invited to participate. All
non-responder children were surveyed to assess possible sampling bias. Each child who
did not return a questionnaire was asked whether any medications for asthma had been
used in the last 12 months. Children who were studied were asked exactly the same
questions for comparison.
Ethical considerations
Ethics approval was obtained from the ethics committees of the University of Sydney and
Royal Prince Alfred Hospital, the Department of Education and the Catholic Education
Office. Only children whose parent or guardian gave informed consent was studied.
Questionnaires were provided in envelopes to ensure confidentiality. Each child was
given a report (to take home to their parent or guardian) of lung function, bronchial
challenge and skin prick test results. The parent or guardian was encouraged to contact
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the research team if they required additional information but to consult their general
practitioner (GP) for further medical advice.
Present study
In this study, an analysis of the data collected by Peat et al. [34] (Table 4.1) has been
conducted to examine the effect of gender on the presence of childhood asthma. Table
4.2 shows the six regions used to examine the differences in gender and the use of health
care services in childhood asthma. The data comprised of a sample population of 5491
children in which there were 23 missing observations. This technically unsatisfactory
data was excluded from the analysis. The statistical packages SPSS and CIA were used
to analyse the data. Confidence intervals and chi-square tests were used to determine the
significance of differences between males and females. The difference between
proportions for males and females and their 95% confidence intervals of categorical
variables were calculated from cross-sectional data for each of the study areas and from
historical data. This calculation was conducted to determine whether there was a
difference between males and females in the prevalence of wheeze, asthma diagnosis, use
ofhealth care services, medication use and limitations on lifestyle (Table 5.1).
To determine whether males with severe asthma used more health care services than
females, after controlling for gender, an asthma severity classification system was
outlined. Asthma severity was thus classified as wheeze and asthma, four or more
episodes of wheeze in the last 12 months and atopy. Tables 5.2 to 5.4 show the
prevalence of symptom frequency, asthma and atopy using chi-square tests.
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Table 4.1 Regional standardised admission rates (SAR) for asthma, study response rate
and prevalence (%) of respiratory symptoms and asthma morbidity in each region.
Coastal Inland P value
Lismore Belmont Sydney Moree/ Wagga Broken
Narrabri Wagga HiII
Children tested 805 926 1339 770 850 794
(n=6388)
SAR 1988 0.82 0.46 0.48 0.57 0.48 0.09
Average SAR 0.64 0.38 0.38 0.45 0.48 0.20
1979-1988
Response rate 76.8 82.7 76.8 74.2 82.7 80.0
Recent medicine use in:
A:Responders 10.4% 13.2% 11.3% 10.9% 12.0% 25.5%
(%)
B:Non-responders 143 187 442 263 189 221
(No. /%) (11.2%) (14.4%) (13.7%) (13.3%) (11.1%) (18.1%)
Diagnosed 30.9 38.2 23.5 30.8 29.3 30.4 < 0.001
asthma ever
Period prevalence (in previous year)
Asthma
symptoms
Wheeze 27.1 26.7 21.9 27.5 22.1 23.7 <om
Any wheeze 27.3 28.1 23.9 29.2 23.5 26.1 <0.05
Night cough 23.0 22.1 18.1 22.1 19.6 24.3 <0.05
Hayfever 40.3 24.2 37.7 41.3 43.4 32.2 < 0.001
Emergency
medical care
Hospitalisation 0.9 0.7 0.9 1.9 1.3 1.8 ns
Casualty visit 3.0 2.4 2.1 5.5 3.8 7.3 < 0.001
Use of asthma
medication
p-Agonist 24.2 29.0 20.9 23.0 22.8 22.8 <0.001
Sodium 3.0 4.2 3.8 5.5 7.6 3.5 <0.001
cromoglycate
Corticosteroid 9.7 12.3 7.9 9.5 7.4 13.9 < 0.001
Peat [34]
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Table 4.2 Total number of male and female participants for this study by region.
Region Male Female Total
Lismore 423 (52.5%) 382 (47.5%) 805
Belmont 49 (53.7%) 428 (46.3%) 925
Sydney 649 (48.4%) 691 (51.6%) 1340
Moreel 387 (50.3%) 383 (49.7%) 770
Narrabri
Wagga Wagga 403 (47.4%) 447 (52.6%) 850
Broken Hill 404 (50.4%) 397 (49.6%) 801
Total 2763 (50.3%) 2728 (49.7%) 5491
Peat [34]
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5. Results
The present study shows that asthma and wheeze in childhood are more common in
males than females and this is consistent with several other studies [1,10,11,47] which
reported a male preponderance for wheeze, asthma and hospitalisations due to asthma. A
study conducted by SIDRIA [46] with a cohort population of 18,737 also reported similar
results. The prevalence of asthma, frequency of wheeze (more than 12 in the last 12
months) was higher in males than in females. Hospital admissions and emergency room
visits due to asthma was also higher in males than females. In a cohort study, Schaubel et
al. [41] also stated that more males between the ages of zero and four were diagnosed
with asthma and had more hospital admissions for asthma than females in the same age
group.
Table 5.1 shows significant increases in the prevalence of wheeze and asthma, asthma
diagnosed by a GP or at a hospital and wheeze after exercise in the last twelve months in
males. From birth to the age of three, more males started to wheeze, were diagnosed with
asthma and treated with medication. More males were admitted to hospital, assessed in
accident and emergency (A&E) in the last twelve months, had consultations with a GP
for breathing problems in the last twelve months and used more medications for asthma,
specifically Intal, Ventolin, Bricanyl and Berotec.
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Table 5.1 Prevalence of wheeze, asthma diagnosis, use of health care services,
medication use and limitations on lifestyle in children in NSW.
... .. O-11yearold
Male Female Difference between P value
(%) (%) proportions for males
and females and 95%
confidence interval
Wheeze ever 41.9 34.0 7.9 (5.3, 10.5) <0.001
Wheeze in the last 12 months 26.7 22.0 4.7 (204, 7.0) <0.001
Frequency ofwheeze in the last 12
months
a) <4times lOA 9.9 0.5 (-1.1,2.1) os
b) 4 -12 times 8.9 7.6 1.3 (-0.2,2.8) ns
c) >12 times 8.1 5.5 2.6 (1.3, 3.9) <0.001
Diagnosis ofasthma by a doctor 34.2 26.3 7.9 (5.5, lOA) <0.001
or at a hospital
Wheeze after exercise in the last 18.7 16.7 1.9 (0.1, 4.0) <0.10
12 months
Age ofchild when wheezefirst
began
0-3years 61.9 52.2 9.7 (5.2, 14.2)
4 -7years 28.6 33.9 -5.2 (-9.5, -1.0) <0.001
8-11years 9.5 14.0 -4.5 (-704, -1.5)
Age ofchild when asthma was
first diagnosed
0-3years 53.3 42.3 11.0 (6.2, 15.9) <0.001
4 -7years 34.2 44.5 -10.3 (-15.1, -5.6)
8-11years 12.5 13.2 -0.7 (-4.0, -2.6)
Age ofchild when first treated
with medication
0-3years 51.0 39.3 11.7 (7.5, 16.0) <0.001
4 -7years 3704 44.9 -7.5 (-11.8, -3.3)
8-11years 11.6 15.8 -4.2 (-7.2, -1.3)
Frequency ofconsultation with a
doctor about asthma
Once a year 34.0 37.8 -3.8 (-8.5, 0.9) os
Every 6 months 2204 23.2 -0.7 (-4.8, 304) os
More often than every 6 months 15.2 12.1 3.1 (-0.2,604) os
Frequency ofuse ofhealth care
services
Ever admitted to hospitalfor 14.3 8.6 5.7 (4.0, 7.3) <0.001
breathing problems
Admitted in the last 12 months for 1.5 8.0 0.8 (0.2, 1.3) <0.01
breathing problems
Assessed in A&Efor breathing 4.6 2.8 1.8 (0.8, 2.8) <0.001
problems in the last 12 months
Urgently seen by a doctor for 5.7 3.7 2.03 (0.9,3.16) <0.001
breathing problems in the last 12
months
Use ofmedication for asthma 38.3 30.6 7.6 (5.1, 10.1) <0.001
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Use ofIntalfor asthma in the last 14.8 11.1 3.7 (0.7, 6.7) <0.05
12 months
Use of Ventolin, Bricanylor 80.6 88.2 -7.6 (-10.9, -4.4) <0.001
Berotec ever
Use of Ventolin, Bricanylor 69.0 68.7 0.4 (-3.8, 4.6) os
Berotec in the last 12 months
Use ofBecotide, Becloforte or 29.4 27.7 1.7 (2.4, 5.8) os
Pulmicort in the last 12 months
Frequency ofuse ofmedication
for asthma in the last 12 months
Once a year 32.6 32.3 0.3 (-3.8,4.5) os
Every 6 months 17.8 18.7 -0.9 (-4.4, 2.7) os
More often than every 6 months 16.1 14.1 2 (-1.3, 5.3) os
Activities limited 'some days' due 49.0 49.4 -0.004 (-0.05,0.05) os
to wheeze or asthma in the last 12
months
Disturbed sleep 'some nights' due 61.9 65.9 -0.04 (-0.09, 0.01) os
to asthma or wheeze in the last 12
months
Missed school 'some days' due to 39.2 38.5 -0.007 (-0.04, 0.06) os
asthma or wheeze in the last 12
months
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Figure 5.1 Prevalence ofwheeze and asthma
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Figure 5.1 shows that males had a higher prevalence of wheeze ever and wheeze in the
last 12 months compared to females. More males had a diagnosis of asthma by a general
practitioner or at a hospital (P<O.OOI) and wheeze after exercise in the last 12 months
(P<O.OI) than females. Similarly, more males had ever wheezed (P<O.OOI) and had
wheeze in the last 12 months (P<O.OOI).
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Figure 5.2 Frequency ofwheeze in the last 12
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Figure 5.2 shows that more males had 12 or more episodes of wheeze in the last 12
months (P<O.001). Males also had a higher prevalence of less frequent episodes of
wheeze, but the difference for females was not significant.
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Figure 5.3 Age ofchild when wheezing first began
(n= 1871)
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Figure 5.3 shows the age of the child when wheezing was first diagnosed. More males
were diagnosed with wheeze before the age of three when compared with females of the
same age group (P<O.OOl).
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Figure 5.4 Age of child when asthma was first diagnosed
(n= 1648)
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Figure 5.4 shows the age of the child when asthma was first diagnosed. More males were
diagnosed with asthma between zero to three years (P<O.OO 1), whereas more females
were first diagnosed with asthma between the ages of four and seven years.
27
Figure 5.5 Age of child when first treated with
medication Cn = 2091)
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Figure 5.5 shows the age of child when first treated with medication. More males were
treated with medication between the ages of zero to three years than females (P<O.OOl).
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Figure 5.6 Frequency of consultation with general
practitioner about asthma en = 1648)
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Consultation with a general practitioner
Figure 5.6 shows the frequency of consultation with a general practitioner about asthma.
Males had more frequent consultations with a GP, in that more of them saw a GP more
often than every 6 months (P<O.05) than females.
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Figure 5.7 Frequency of use ofhealth care services
en = 5468)
Ever admitted to Admitted in the last Assessed in A&E Urgently seen by a
hospital for 12 months for for breathing G.P. for breathing
breathing problems breathing problems problems In the last problems in the last
12 months 12 months
Figure 5.7 shows that males with asthma used more health care services than females.
More males than females were ever admitted to hospital for breathing problems
(P<O.001), admitted in the last 12 months for breathing problems (P<O.01), assessed in
A&E for breathing problems in the last 12 months (P<O.OOI) and urgently seen by a GP
for breathing problems in the last 12 months (P<O.OOl). Almost twice as many males had
been admitted to hospital for breathing problems.
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Figure 5.8 Medication use
Use of medication for Use of Intal for asthma in Use of Ventolin,Bricanyl
asthma (n = 5468) the last 12 months or Berotec for asthma
(n =1880) (n =1880)
Figure 5.8 shows that more males had ever taken medication for asthma (P<O.OOI) and
used the medication Intal for asthma in the last 12 months than females (P<O.05).
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Severity of asthma
Three categories were chosen to examine whether males used more health care services
after controlling for gender differences in asthma severity. The categories were wheeze
and asthma, four or more episodes ofwheeze in the last 12 months and atopy.
The severity of wheeze and asthma and the use of health care services is higher in males
than females. There was a significantly higher prevalence of hospital admissions,
assessments in A&E and consultations with a GP in males, than in females, diagnosed
with wheeze and asthma (Table 5.2). There was also a significantly higher prevalence of
medication use in males, who had four or more episodes of wheeze in the last 12 months
than females (Table 5.3). Males with atopy had a significantly higher prevalence of
hospital admissions, assessments in A&E and consultations with a GP (Table 5.4) than
females.
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Table 5.2 Children diagnosed with wheeze and asthma and the use of
health care services.
Use of health services Male (%) Female (%) P value
(n = 936) (n = 712)
Admitted to hospital for 31.9 25.6 <0.01
breathingproblems
Admitted in the last 12 6.6 4.2 ns
months for breathing
problems
Assessed in A&E in the last 12.5 8.8 <0.05
12 months for breathing
problems
Urgently seen by a GP in 15.9 12.1 <0.01
the last 12 months for
breathingproblems
Use ofmedication 97.1 98.2 ns
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Table 5.3 Children with four or more episodes of wheeze in the last 12 months and the
use ofhealth care services.
Use of health services Male (%) Female (%) Pvalue
(n = 468) (n = 358)
Admitted to hospital for 38.6 32.0 ns
breathingproblems
Admitted in the last 12 10.0 7.1 ns
months for breathing
problems
Assessed in A&E in the last 20.7 15.6 ns
12 months for breathing
problems
Urgently seen by a GP in 26.3 21.5 ns
the last 12 months for
breathingproblems
Use ofmedication 92.9 87.9 <0.05
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Table 5.4 Children with atopy and the use ofhealth care services.
Use of health services Male(%) Female (%) Pvalue
(n =556) (n =424)
Admitted to hospital for 19.2 13.7 <0.05
breathingproblems
Admitted in the last 12 2.9 1.8 ns
months for breathing
problems
Assessed in the last 12 8.5 5.1 <0.05
months for breathing
problems
Urgently seen by a GP in 10.8 6.7 <0.05
the last 12 months for
breathingproblems
Use ofmedication 54.3 48.4 ns
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Figure 5.9 Children with four or more episodes of
wheeze in the last 12 months and the use of
medication (n = 826)
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Figure 5.9 shows that males with four or more episodes of wheeze used more
medications for asthma (P<O.05) than females.
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Figure 5.10 Chidren diagnosed with wheeze and
asthma and the use ofhealth care services
(n = 1648)
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Figure 5.10 shows that males diagnosed with wheeze and asthma had more hospital
admissions (P<O.Ol), assessments in A&E in the last 12 months (P<0.05) and urgent
consultations with a GP in the last 12 months, for breathing problems (P<O.Ol) than
females.
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Figure 5.11 Children with atopy and the use ofhealth
care services (n = 980)
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Figure 5.11 shows that males with atopy had more hospital admissions (P<O.05)
assessments in A&E in the last 12 months (P<O.05) and urgent consultations with a GP in
the last 12 months (P<O.05) than females.
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Discussion
The prevalence of wheeze and asthma was higher in males. In children under the age of
three, significant differences were observed in the diagnosis and treatment of wheeze and
asthma.
The results of this study confirm that there are gender differences in childhood asthma
and in the use of health care services. Significantly higher rates of hospital admissions,
consultations with a general practitioner, assessments in accident and emergency
departments for breathing problems and the use ofmedications were seen in males.
Thus the higher use of health care services in the treatment of asthma in males IS
consistent with the gender differences seen in the prevalence ofwheeze and asthma.
Gender differences were also found in the severity and treatment of wheeze, asthma and
atopy, and health care service use. Males diagnosed with wheeze and asthma in the last
12 months had significantly higher rates of hospital admissions, assessments in A&E and
consultations with a GP. Males who had four or more episodes of wheeze in the last 12
months had a significantly higher use of medication. Males with atopy also had
significantly higher rates of hospital admissions, assessments in A&E and consultations
with a GP.
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Selection bias and validity
The study population was randomly selected and a high consent rate was achieved in all
regions. Although selection bias may have influenced estimates of prevalence, it is
unlikely that the findings of a male preponderance of symptoms would be attributed to
differential selection bias. It seems unlikely that mothers of male asthmatics would be
more likely to return questionnaires or that doctors are more likely to treat male
asthmatics.
The respiratory history questionnaire was designed by Peat et al. [34] in their study of
asthma in seven regions in New South Wales and was therefore targeted towards parental
knowledge of the health of their child. To measure repeatability of the items in an
Australian setting and to re-test the repeatability of standard items, duplicate
questionnaires were issued after a three to four week interval. Questionnaire
measurements of symptoms are not ideal for measuring changes in prevalence over time
because the responses are influenced by a wide range of subjective factors such as the
potential for recall bias [34]. It is likely that some parents may have provided general
and inaccurate answers because of vague recollection of the frequency and treatment of
wheeze and asthma. There is also a possibility that there may be a language bias, which
could have prevented parents from non-English speaking backgrounds from completing
the questionnaire. However, despite these disadvantages, questionnaires are the most
practical method available in measuring the respiratory illness history of the population
[34].
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Bias due to incorrect classification could also be an issue, for example, viral bronchiolitis
may have been coded as asthma. The definitions of asthma and atopy was validated in
previous studies conducted by Peat et al. [32,49]. In these validations, atopy
(sensitisation to eight common allergens obtained from Hollister-Stein) was measured by
reactions to skin-prick tests on the child's forearm [34].
Adjusting for asthma severity
Asthma is a difficult condition to measure accurately in epidemiology because it can be
extremely variable both in severity across and between communities and in individual
patients over time [34]. Thus more than one measurement is generally required to
measure the severity of asthma. The most reliable assessments are those made using
objective measurements such as bronchial responsiveness [34]. The markers of asthma
severity include the histamine test used to distinguish abnormal airway function, the
frequency of symptoms and atopy [34]. Therefore, in order to explore whether males had
a higher use of health care services after controlling for gender differences in asthma
severity, the severity of asthma was classified as wheeze and asthma, four or more
episodes ofwheeze in the last 12 months and atopy.
The findings of gender differences in the prevalence and severity of asthma is consistent
with other studies. Phelan et al. [22,25,27] also found the prevalence of wheeze and
asthma to be higher in males. A cohort study on asthma from birth to age 23 which was
conducted by Anderson et al. [1] on 7225 subjects showed that males had a higher
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prevalence of wheeze and asthma ever, and wheeze and asthma in the last 12 months.
Reports of asthma, wheezy bronchitis, hay fever and eczema for this study were obtained
by interviewing the parents of the subjects and also by interviewing the cohort population
at age 23.
The finding that males used health care services more than females was also consistent
with other studies. Tuuponen et al. [51] reported that the number of treatment periods for
asthma was significantly higher in males. Eliasson et al. [11] and Skobe1off et al. [47]
also found that hospital admissions rates were higher among young males than females.
Murray et al. [29] performed a retrospective cohort study of 1788 patients with asthma
and found that males of African-American origin, between the ages of 5 and 19, had the
highest age-adjusted rate of emergency department use. They also had the highest rate of
admissions to hospital for asthma and the greatest use ofprescription medication.
To further investigate whether gender differences could be related to the severity of
wheeze and asthma and the use of health care services, gender differences in the
diagnosis of wheeze and asthma, episodes of four or more wheeze in the last 12 months
and atopy were examined with the following five categories of health care use: admitted
to hospital for breathing problems, admitted in the last 12 months for breathing problems,
assessed in A&E in the last 12 months for breathing problems, urgently seen by a GP in
the last 12 months for breathing problems and the use ofmedication.
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These findings were consistent with a study conducted by SIDRIA [46] which was based
on a respiratory questionnaire completed by parents of 18,737 school children, aged six
to seven years, from eight centres of northern and central Italy. The researchers found a
gender difference in the severity of wheeze and asthma and hospital admissions and
assessments in A&E. Males had a greater prevalence of asthma, wheeze symptoms and
all the indicators of asthma severity.
Due to their effectiveness in reducing morbidity, asthma management programs clearly
need to be aimed at the high risk patients. In a study by Ronchetti et al. [39] on asthma
self management programs, asthma patients used less emergency care services after
receiving education programs. The results of the current study indicate that young males
are especially susceptible therefore they need to be specifically targeted.
There have been a limited number of epidemiological studies on gender differences in the
severity of wheeze and asthma and the use of health care services in children with
asthma. Further studies are needed to determine why males not only have more asthma
than females but to also determine why atopic males have more severe asthma than atopic
females.
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7. Conclusion
This study found significant differences in gender, and in the use of health care services,
in childhood asthma. Males had a greater preponderance to wheeze and asthma and had a
greater use of health care services. They also had more hospital admissions, assessments
in A&E, consultations with a GP and used more medications for asthma. When further
analyses relating to the severity of the disease were conducted, males again had a greater
use of health care services. This suggests that males not only have more asthma perse,
but also their greater uptake of the use of health care services for a given symptom
frequency, suggests that they may have more severe asthma than females.
The results of this study show that young males in New South Wales have a greater
predisposition to wheeze and asthma and have a high tendency to use health care services
for breathing problems. Asthma management programs which specifically target the
treatment ofmore severe asthma in young males have the potential to improve the quality
of life and prognosis of this group of asthmatics.
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9. List ofAbbreviations
ERV - Expiratory Reserve Volume
FEF 25-75 - Mean forced expiratory flow during the middle of the FVC
FEV1 - Forced expiratory volume in 1 second in litres
FRC - Functional Residual Capacity
FVC - Forced Vital Capacity
IgE - Immunoglobulin E
MEF - Mid-Expiratory Flow
MEP - Maximal Expiratory Pressure
MIF - Mid-Inspiratory Flow
MVV - Maximal Voluntary Ventilation
PEF - Peak Expiratory Flow (L/min)
RAw - Airway Resistance
RV - Residual Volume
TLC - Total Lung Capacity
VC -Vital Capacity
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A1PendixA
FIRST AUTHOR MARTINEZ KELLY
YEAR 1980-4 1964
COUNTRY USA AUSTRALIA
STUDY TYPE COHORT CASE-CONTROL
AGE OR RANGE (YEARS) 0-12 months 7-28
SKIN TESTING WITH NO YES
COMMON ALLERGENS
PHYSICAL EXAMINATION YES YES
RESPIRATORY FUNCTION YES YES
TESTS
OTHER MEASUREMENTS OF YES (Bennett infant face mask) NO
LUNG VOLUME AND
AIRFLOW
SELECTION ISSUESIBIAS Parents of 1596 healthy infants Random selection for cases and
from a health maintenance controls.
organisation were contacted. 1246
infants enrolled for Childrens
Respiratory Study. 376 were
eligible. Ofthese 20 were unable
to be contacted. 111 declined to
participate. Excluded - 27 (lower
respiratory tract illness before
testing), 35 (did not fall asleep
during testing), 7 (tested after 6
months of age).
MEASUREMENT BIAS Some sleeping infants awoke No defmition of 'Asthma'.
before respiratory function tests
could be completed.
CONFOUNDERSCONSIDERED Age, gender, previous lower Smoking, age, gender, height,
respiratory tract illness, lung size, lung capacity.
maternal smoking, prematurity.
APPROXIMATE RATIO OF 1 : 0.87 at 8.4 weeks. 1 : 0.7 at 21 years
MALE:FEMALE
PREPONDERANCE FOR
ASTHMA AT DIFFERENT
AGES
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AfpendixB
FIRST AUTHOR BARR SKOBELOFF
YEAR 1935-44 1986-9
COUNTRY USA USA
STUDY TYPE COHORT PROSPECTIVE,
DESCRIPTIVE
AGE OR RANGE (YEARS) 0-14 years at onset. 0-70 years
SKIN TESTING WITH NO NO
COMMON ALLERGENS
PHYSICAL EXAMINATION NO NO
RESPIRATORY FUNCTION NO NO
TESTS
OTHER MEASUREMENTS OF NO NO
LUNG VOLUME AND
AIRFLOW
SELECTION ISSUESIBIAS Children studied had more severe All adult and paediatric
asthma. 1250 children were medical/surgical patients
diagnosed as having asthma. 483 admitted to 67 hospitals. Any
rejected due to minimal or discharge diagnosis
questionable asthma. 767 indicated suggesting co-morbidity or
recurrent asthma. 336 replied to a inconclusive diagnosis such
questionnaire. as 'asthma and pneumonia'.
MEASUREMENT BIAS Unable to grade severity of asthma Patient group over 45 years
through questionnaires of age who may have COPD
but were diagnosed as having
asthma.
CONFOUNDERSCONSIDERED Age, gender, previous/recurrent Age, gender.
asthma
APPROXIMATE RATIO OF 1 : 0.5 if onset at age <5 1 : 3 at age range 20-50.
MALE:FEMALE
PREPONDERANCE FOR
ASTHMA AT DIFFERENT
AGES
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A£pendix C
FIRST AUTHOR SEARS (II) SEARS (Ill)
YEAR 1972-3 1972-3
COUNTRY NEW ZEALAND NEW ZEALAND
STUDY TYPE COHORT COHORT
AGE OR RANGE (YEARS) 13 year old 13 year old
SKIN TESTING WITH YES YES
COMMON ALLERGENS
PHYSICAL EXAMINATION YES YES
RESPIRATORY FUNCTION NO YES (Godart water
TESTS spirometer)
OTHER MEASUREMENTS OF NO NO
LUNG VOLUME AND
AIRFLOW
SELECTION ISSUESIBIAS 16 children ofnon-European Physician administered
background excluded. 36 questionnaire. Sample
children did not complete selected without having a
methacholine challenge. Five precursor or a risk factor for
received salbutamol a disease. Normal healthy
inhalation - baseline lung children.
function too low.
MEASUREMENT BIAS 'Hyper responsiveness' Skin testing performed only
(methacholine PC20 FEV!:::; once. No evidence ofvalidity
8mg/ml). 'Any or reliability.
responsiveness'
(methacholine PC20 FEV l :::;
25mg/ml).
CONFOUNDERSCONSIDERED Age, gender, allergens. Age, gender, history of
respiratory symptoms,
maternal smoking.
APPROXIMATE RATIO OF NIL NIL
MALE:FEMALE
PREPONDERANCE FOR
ASTHMA AT DIFFERENT
AGES
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AQpendixD
FIRST AUTHOR GOLD JENKINS
YEAR January 1995 - June 1995 1968-1993
COUNTRY USA AUSTRALIA
STUDY TYPE COHORT COHORT
AGE OR RANGE (YEARS) 4-10 years 7-32 years
SKIN TESTING WITH NO NO
COMMON ALLERGENS
PHYSICAL EXAMINATION YES YES
RESPIRATORY FUNCTION YES YES
TESTS
OTHER MEASUREMENTS OF NO NO
LUNG VOLUME AND
AIRFLOW
SELECTION ISSUESIBIAS Random selection obtained of 2000 subjects selected at random.
children in public schools. 1000 from the 1349 subjects who
had childhood asthma. 1000 from
6993 who didn't. Asthma status
was not recorded in 341 subjects
so they were excluded.
Questionnaires were sent to 1723
subjects. 1494 replied.
MEASUREMENT BIAS Cannot determine role of wheeze Parental recall was inaccurate.
in predicting the relationship
between lower respiratory illness
and lung function in infancy.
Suffers from recall bias relating to
early childhood illnesses. Unable
to validate the reporting of
hospitalisation.
CONFOUNDERSCONSIDERED Age, gender, lower respiratory Age, gender, history of hay fever,
illness, height, maternal smoking. parental smoking.
APPROXIMATE RATIO OF 1 : 0.6 at age 10 years. 1: 1.25 at age 32 years.
MALE:FEMALE
PREPONDERANCE FOR
ASTHMA AT DIFFERENT
AGES
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A0?endixE
FIRST AUTHOR WILLIAMS BISGAARD
YEAR Not specified 1959-61
COUNTRY USA DENMARK
STUDY TYPE CASE-CONTROL COHORT
AGE OR RANGE (YEARS) 7 years 0-12 months
SKIN TESTING WITH YES NO
COMMON ALLERGENS
PHYSICAL EXAMINATION YES YES
RESPIRATORY FUNCTION YES NO
TESTS
OTHER MEASUREMENTS OF NO NO
LUNG VOLUME AND
AIRFLOW
SELECTION ISSUESIBIAS 401 children selected with their Wheezy infants selected
families. 371 attended physical only.
examination. 4 groups. 94 control,
75 mild wheezy bronchitis, 100
wheezy bronchitis, 102 asthma.
From these, 8 moved overseas, 22
not seen and 3 refused to co-
operate.
MEASUREMENT BIAS Different methods used to defme Asthma no defmed.
asthma. Wheezing was diagnosed
when symptoms were
observed once during the
fIrst year of life.
CONFOUNDERSCONSIDERED Age, gender, allergens. Age, sex, birthweight,
maternal smoking.
APPROXIMATE RATIO OF 1: 0.4 at age < 3 years. 1: 0.7
MALE:FEMALE
PREPONDERANCE FOR
ASTHMA AT DIFFERENT
AGES
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~endixF
FIRST AUTHOR KUEHR. CHAN
YEAR 1990 1979-1980
COUNTRY GERMANY UK
STUDY TYPE CROSS-SECTIONAL COHORT
AGE OR RANGE (YEARS) 6-8 years Low birth weight children
studied at age 7 years.
SKIN TESTING WITH YES NO
COMMON ALLERGENS
PHYSICAL EXAMINATION NO YES
RESPIRATORY FUNCTION NO YES
TESTS
OTHER MEASUREMENTS OF NO NO
LUNG VOLUME AND
AIRFLOW
SELECTION ISSUESIBIAS Population based sample of school 189 low birth weight
children. All parents were asked to children. 134 children
participate. Questionnaires available and attended lung
distributed to 2604 families. 1812 function clinics. Exclusions -
families replied. 94% of questions 2 due to lack of coordination,
answered by mothers. 1470 1 (cold), 1 (tracheostomy).
participated. Article does not Reference population of 120.
explain the loss of 342 Apart from age, matching
participants. The study was based was not sought. More
on male gender only. children had severe neonatal
respiratory illness.
MEASUREMENT BIAS Maternal recall bias. Neonatal death. Difficulty in
comparing studies of lung
function in children of low
birth weight
CONFOUNDERSCONSIDERED Age, male gender, allergens, Age, gender, low birth
maternal smoking, low gestational weight, maternal smoking.
age.
APPROXIMATE RATIO OF 1: 0.75 1: 0.5 at 7 years.
MALE:FEMALE
PREPONDERANCE FOR
ASTHMA AT DIFFERENT
AGES
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~endixG
FffiSTAUTHOR FORASTIERE HORWOOD
YEAR 1987 F/UP IN 1990-91 1984
COUNTRY ITALY NZ
STUDY TYPE COHORT COHORT
AGE OR RANGE (YEARS) 7-11years 4 months-6 years
SKIN TESTING WITH YES YES
COMMON ALLERGENS
PHYSICAL EXAMINATION YES YES
RESPIRATORY FUNCTION YES NO
TESTS
OTHER MEASUREMENTS OF NO NO
LUNG VOLUME AND
AIRFLOW
SELECTION ISSUESIBIAS Target sample of 1810. 1215 Used hospital records and
completed the methacholine general practitioners notes.
challenge test. 1028 new data Diary of medical attendance
collected in 1990-91. Main reason was kept by the mother.
for non-response was due to Information was collected on
children having changed schools. child's health, family and
More females participated in the social background.
follow up survey.
MEASUREMENT BIAS Modifications in airway caliber. 40% of maternal recall on
childhood asthma and
wheezy bronchitis.
CONFOUNDERSCONSIDERED Age, gender, allergens. Age, gender, family history
of atopy, allergens, parental
smoking.
APPROXIMATE RATIO OF 1: 0.78 1: 0.44 at age 6 years.
MALE:FEMALE
PREPONDERANCE FOR
ASTHMA AT DIFFERENT
AGES
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In the last 12 months how many times did your child wheeze? not at all
less than 4 times .
4-12 times
more than 12 times
Years old
1,-__1
Years old
1--_1
not at all
NoDI Yes 0 2
NoDI Yes 0 2
NoDI Yes 0 2
NoDI Yes 0 2
NoDI Yes 0 2
NODI Yes 0 2
NODI YesD:l
once a year
every six months
every six monthsmore often than
Ventolin, Bricanyl, Berotec
Intal
Becotide, Becloforte, Pulmicort
In -the last 12 months has your child
taken any of the following medicines
for asthma?
Has your child· EVER taken Ventolin, Bricanyl or Berotec?
If yes, at what age did your child first take this medicine?
6 Has your child ever wheezed?
(Wheezing is a whistling noise that comes from the chest)
If yes, was this in the last 12 months?
How old was your child when the wheezing first began?
If yes, was this in the last 12 months?
How often does your child see a doctor about asthma?
7 Has your child ever had wheezing during or after exercise?
If yes, was this III the last 12 months?
8 Has your child ever had a troublesome, dry cough at night,
which went on for more than 2 weeks?
9 Has your child ever been diagnosed as having asthma by a
doctor or at a hospital?
If yes, how old was your child when the asthma was first diagnosed?
10 Has your child ever taken any medicine for asthma?
(Medicine includes inhalers, liquids, tablets, nebulizers)
In the last 12 months how often has your child taken
medicine for asthma? not at allless than once a month
more than once a month
every day 4 '<;i~
~~§: ~::§: ~
.:/!~No 0 l Yes 0 2 ,:?,1
': :,:,
~~;~:11.-.__1 ~i:~:J
Years old ::'.~ ~
::'~.~~~""""'"=7''''''--~~~''''''''''~~~--:--O~~''''''''''''''''''::-7'"~~~~~~''''''''''''''''---'''~~~.....,.,.,.~.,..---,,-~~~~~ __,....--,J ,.,
.," ,,':, :.:.::.·Y.',/., ,:,., ,,~. :'. ',;' .. ' 'e.. ,:. ~~.: ", ::,,:.; :.-".~~:.~;:;:::~~
StreetL- _
Street ---:..-_
Yes§
Yes :
Yes
2
NO§No :
No 1
Friend / Relative
Phone
Other names
Class
CountryState
Postcode
Mother's name
Postcode
-----=-----!/----,--_./----.,,---
Day Month Year
Mother / Guardian
occupations? Father / Guardian
Has the child lived for longer than 12 months in any other area?
within 100 kilometres of the coast (humid climate)
more than 100 kilometres from the coast (dry climate)
outside Australia
PERSONAL INFORMATION
What are the parents'
Name _
CONTACT INFORMATION
We would like to use this information to contact you if necessary. In case you move, could
you please give us the name, address and telephone number of someone we can contact "to
get in touch with you.
Where was he/she born?
What is your child's date of birth?
Child's name -------S~u-rn-a-m--e--------
Town
Is the child male or female?
Father's name
Suburb _
School
Suburb
4
1
2
3
5
not at all
some days
most days'
every day
N°DI Yes 0 2
NODI Yes 0 2
N°DI Yes 0 2
not at all
some nights
most night's
every night
','~~72~:~7Y~~,~,~:':;:','<~r,'T~~1
,Z,~ :,~
, i
not at all
some days
more than a week
more than a month
hospital because
OTHER IllNESS
17 Was your child treated by a doctor or at a hospital for bronchitis
before the age of two?
18 In the last 12 months has your child had eczema?
(Eczema is an itchy, dry rash on the face, arms or legs)
19 In the last 12 months has your child had attacks of hayfever or
nasal allergies?
(Sneezing, running or blocked nose, sometimes with itchy eyes,
not associated with a cold)
20 Did your child have the standard triple antigen vacCinations for
tetanus, diptheria and whooping cough as a baby?
\ 16 In the last 12 months, has your child missed school because of
asthma or wheezing?
, .\
~.'~ 12 In the last 12 months, has your child visited a hospital casualty
::; department because of breathing problems?
.t.~
<,
:;i. 13 In the last 12 months, has your child been seen urgently by a
", doctor for breathing problems?
~ 14 In the last 12 months, has asthma or wheezing limited your
'! child's activities?
~
\
;1,
0'
~:::<~'.r?:~r;~:~[~{~:~:~?:S:T~:~;,~:,;:~:?·~~~:~:X:~:\,,'. '..' .
::://11 Has ~our child ever had to spend a night in
:Y . of breathing problems?
, . If yes, was this in the last 12 months?
~
r15 In the last 12 months, has your child's sleep been disturbed
> by asthma or wheezing?
'~~:!.:,i
'';'~'''''~'' ~
'~::: ...J
'1/, ~
-';'Y .. t
"\h<'~
4 ;~1
I.,q,~
~~;f1
I \~:f:'";;td
: ;~~
4 :~q
:jt~l
1 '~?r~
'};I:j
:,t~:~,
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No 0 I ~es0 2 1~j
~~~
No 0 I Yes 0 2{·~qt~~
No 0 I Ye,s 0 2 >i;:~i:?~;j
~z~iJ
No 0 I Yes'[J 2 ;::::",~
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23 Does your child have any brothers or sisters?
22 Has the child's natural mother ever had.. asthma
Nasal allergies, hayfever or eczema
21 Has the child's natural father ever had.. asthma
Nasal allergies, hayfever or 'eczema
y~ '5
, .'~
i
<, ,>';
N°B YesB, A~' '.,:,.' ';I ':-':1o Yes
I 2
" :<YesB, "N°B ,f::",' '~1 :~ :'~: ~o Yes' .
I 2 l ~'>i
:>~j'1
No 0 Yes[J2 ' ,':~t,'''I1
," ~
N°B YesB ..,,'1, j1 2' ./:.')o Yes
1 2 '. ,;/..'.; ;.~
asthma
Nasal allergies, hayfever or eczema
If yes, have any of the child's
brothers or sisters ever had...
FAMILY HISTORY
I understand that I may withdraw consent for my child to be tested at any time. .
I give consent for my child to have the tests for asthma and allergy.
If yes, approximately how many cigarettes were smoked per day?
Did the child's mother smoke during pregnancy?
YeSB2
Ye~ . 2
Yes 82
Yes 2
your living room
your child's bedroom
gas
electric or microwave
HOME ENVIRONMENT
Did the child's mother smoke during the first two years of the child's life?
Please sign here:
_
If yes, approximately how many cigarettes were smoked per day?
4 How often does your child eat meat?
29 Do you have wall to wall carpet or large rugs in..
30 What type(s) of cooking appliance do you have at home?
32 Has your child ever had a cat for a pet? .
31 Do you have any cats who spend time indoors?
33 How often does your child eat fish?
;: 28 What formes) of heating do you use in your home?'j
;
:
l27 Approximately how many cigarettes are smoked in the house daily?
~,'
!~ 26 Did the child's father smoke during the first two years of the child's life?
